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This application should be refused for the reason mentioned below. If the 
applicant has any argument against the reason, such argument should be submitted 
within 60 days from the date on which this notification was dispatched. 

Reason 

The invention(s) of claims listed below of the subject application should not be 
granted a patent under the provision of Patent Law Section 29(2) since it could have 
easily been made by a person -who has common knowledge in the technical field to which 
the invention(s) pertains, on the basis of the invention(s) described in the publication(s) 
listed below which was distributed in Japan or foreign countries prior to the filing of the 
subject application. 

Note 

Reference cited in this Notification is listed at the end. 



• Claims 1-8 

• References 1-5 

• Remark(s) 

In References 1 and 2 (especially Fig. 28 and lines 4-21 of page 44), a technique 
relate to a connector module connected to an integrated circuit device having rear 
electrodes is recited. 

See References 3 and 4 for a construction of a wiring member. 

In a technique of connector, having a lock mechanism for keeping an engagement is 
only an ordinary means. 

A clip 1230 of Reference 2 is a heat cooling mechanism (heat sink) (See lines 8-14 
of page 33 and Fig. 12). Further, see a heat radiating fan 110 in Fig. 6 of Reference 5. 
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1 . This document has been translated by computer.So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The method characterized by assigning two signals which constitute a differential signal to two 
contacts by which a contact portion with contact of the connection other party is the method of assigning a 
differential signal, and adjoins mutually the contact of a connector which has two or more contacts arranged 
together with two trains within one train, respectively. 

[Claim 2] The aforementioned connector is the signal allocation method according to claim 1 which is the 
connector which is size from the distance between the contact portions of the contact which the minimum 
distance between the contact portions of contact belonging to a different train adjoins within the same train. 

[Claim 3] The contact which the aforementioned connector is a connector for connecting with a cable, and 
it has While it is large compared with the lap or **** area by the side of fitting with other contacts in the lap 
or **** area with adjacent contact by the side of a cable While it is equal to the distance during the contact 
which the minimum distance during contact belonging to a train which is different about the contact portion 
of contact of the connector concerned adjoins within the same train or is smallness from it It is the signal 
allocation method according to claim 1 which is the connector which is size from the distance during the 
contact which the minimum distance during contact belonging to a train which is different about a part for a 
connection with the cable of contact of a connector adjoins within the same train. 

[Claim 4] It is the signal allocation method according to claim 1 which is the connector which two contacts 
to which it stood in a row in the same field so that the aforementioned connector might be a connector for 
being mounted on a substrate and the amount of [ with the substrate of contact of the aforementioned 
connector] connection might be suitable for a surface mount, and the aforementioned differential signal was 
assigned adjoin mutually in a part for this connection. 

[Claim 5] The cable assembly possessing the cable containing the twisted pair wire connected to two 
contacts which adjoin mutually within one train of contact of the connector which has two or more contacts 
by which the contact portion with contact of the connection other party has been arranged together with 
two trains, and this connector, respectively. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the cable assembly suitable for 
enforcing the method of assigning a differential signal to the contact of a connector which has two or more 
contacts, and its method, and the cable assembly to which the contact portion with contact of a connection 
partner was suitable for enforcing the method of assigning a differential signal to contact of the connector 
which has two or more contacts by which it has been arranged together with two trains, and its method 
especially. 
[0002] 

[Description of the Prior Art] Like common knowledge, hot / a signal is transmitted by whether the potential 
difference of two cold (or +/-) signals (differential signal) is positive, or it is negative by balanced 
transmission, or [ that the voltage from a reference potential is higher than a threshold in unbalance 
transmission on the other hand ] — a signal is transmitted by whether it is a low Balanced transmission 
cannot be easily influenced of the cross talk noise of the from else compared with unbalance transmission, 
and since there is little influence of other cross talk noises, it is known well that a long distance and a 
high-speed signal transmission are possible. 

[0003] The pair of a differential signal is assigned to one pair of contacts which belong to the train from 
which each usually differs as shown in drawing 1 , and counter mutually in assigning the differential signal of 
balanced transmission in each contact of a connector which has two or more contacts located in a line with ; 
two trains. For example, in differential type SCSI-2 (Small Computer System Interface -2), to the connector 
which has the train of contact #1 — #34 as shown in drawing 2 , and the train of contact #35-#68, as are 
shown in drawing 3 , and it was called the pair of contact #1 and #35, and pair — of #2 and #36, the pair of a 
differential signal is assigned to one pair of contacts which belong to the train from which each differs and 
counter mutually. 
[0004] 

[Problem(s) to be Solved by the Invention] Even if it takes SCSI specification for an example, improvement 
in the speed is progressing with SCSI-2 of SCSI-1 to a maximum of 10 MB/s of transfer rate a maximum of 
5 MB/s, 20 MB/s (SCSI-3), 40 MB/s (SCSI-4), and 80-100 MB/s (SCSI-5). Moreover, also in. the pitch of 
contact, 2.54mm to 1.27mm (about 0.6mm of crevices between pins), 0.8mm (about 0.2mm of crevices 
between pins), and densification are progressing. In this case, there was a problem that a cross talk was 
large, in the above differential-signal allocations. 

[0005] In order that the distance may leave this cause relatively by many connectors for I/O if a differential 
pair is arranged between ** opposite since the pitch of contiguity contact is smaller than the opposite 
interval of contact between trains as shown in drawing 4 , the electromagnetism-combination during ** 
contact by which the electromagnetic field generated from a differential pair in the position of adjoining 
contact are not canceled has a way strong than an opposite train during contiguity. Therefore, if a 
differential-signal pair is arranged between opposite, the electromagnetic field generated from there will 
become what became independent respectively, and the polarity ("+" and " -") of a differential signal and a 
cross talk in phase will generate it to a contiguity pin. The differential receiver which does not become an 
in-phase noise but is connected cannot remove the noise in this case. 

[0006] Drawing 5 and drawing 6 show the actual example of this, drawing 5 shows the noise by which 
induction is carried out to next contact pair SENSE+ and next SENSE- of a contact pair which transmit a 
differential signal in the signal input side (Near End) of a connector, and drawing 6 shows the noise by which 
induction is similarly carried out in the signal output side (Far End) of a connector. Since the noise by which 
induction of the comparatively big noise is carried out to SENSE+ and SENSE-, and induction is moreover 
carried out to them does not become in phase so that clearly from drawing 5 and drawing 6 , the big cross 
talk noise is observed by a differential receiver's output (SENSE+) - (SENSE-). 

[0007] In order to reduce a cross talk, making combination between each signal low was also performed by 
arranging the grounding line for electromagnetic shielding (it calling for short Following GND) between signal 
lines (it being called a "signal" for short below), as shown in drawing 7 . However, when it was this method, 
excessive GND was needed and there was a fault which cannot make packaging density high. Therefore, the 
purpose of this invention is to offer the cable assembly which was suitable for operation of the allocation 
method with few cross talk noises than before and method of a differential signal while it had been 
high-density. 
[0008] 

[Means for Solving the Problem] It is the method of assigning a differential signal to the contact of a 



http://www4.ipdljpo.gojp/cgi~bin/tran_web_cgi_eije 



connector which has two or more contacts by which the contact portion with contact of the connection 
other party has been arranged together with two trains according to this invention, and the method 
characterized by assigning two signals which constitute a differential signal to two contacts mutually 
adjoined within one train, respectively is offered. 

[0009] According to this invention, the cable assembly possessing the cable containing the twisted pair wire 
connected to two contacts which adjoin mutually within one train of contact of the connector which has two 
or more contacts by which the contact portion with contact of the connection other party has been 
arranged together with two trains, and this connector, respectively is also offered. 
[0010] 

[Embodiments of the Invention] As shown in drawing 8 , in this invention, the pair of a differential signal is 
assigned to two contacts which adjoin mutually within one train of contact of two trains, respectively. Thus, 
a cross talk noise can be reduced by arranging, without putting in excessive GND entirely. If the reason 
adjoins and arranges a differential signal, since ** contiguity contact is arranged extremely respectively in 
near, The electromagnetic field generated from there compare with the conventional wiring the difference of 
the distance during each contact between the differential pairs which are mutually negated by the 
differential pair and of which ** contiguity is done. Since it is small, It is removed by the differential receiver 
which the cross talk noise to generate turns into an in-phase noise, and is connected, therefore is because 
the cross talk to a contiguity pin will become very small. 

[001 1] They are Near End and Far End to drawing 9 and drawing 10 , respectively. The measurement result 
of the cross talk noise which can be set is shown. Since the level of the cross talk noise by which induction 
is carried out in the signal allocation by this invention is low and in phase as compared with drawing 5 and 
drawing 6 , it turns out that it can decrease effectively with a differential receiver, respectively. The example 
which improved signal allocation of the above-mentioned SCSI-2 according to this invention to drawing 1 1 is 
shown. 

[0012] Although the connector with the larger interval between trains than the pitch during contiguity 
contact was explained to the former, it explains below that the interval between trains is of the same grade 
as the pitch during contiguity contact, or signal allocation of this invention is advantageous also about many 
of connectors smaller than it. Drawing 1 2 shows the connector using that whose type [ with U beam in the 
cable side ] for pressure weldings and fitting-with other connectors side it is a connector for cables and is a 
********** type as contact, (a) Drawing which looked at the column from the back by the side of a cable, 
and the (b) column are a sectional side elevation and the fragmentary sectional view which looked at the (c) 
column from the upper part. 

[0013] Of the same grade [ as the pitch of the contiguity contact of the interval between trains about the 
portion 10 (suppose that it is called a contact portion below) of the contact which contacts contact of the 
other party's connector in this type of connector ] or it is smaller than it. However, as the portion 12 
(suppose that it is called a pressure-welding portion below) by which a pressure welding is carried out to a 
cable is shown in the (b) column, in order to make a pressure welding with a cable possible, it is separated uf 
and down, moreover, as shown in the (a) column, it is arranged alternately, and the interval during opposite 
contact is far larger than the pitch during contiguity contact. Therefore, a cross talk noise can be reduced 
by applying the signal allocation which follows this invention also in this type of connector. In this case, 
reduction of a cross talk originates also in in addition to the interval of contact, the direction of U beam side 
comparing with a cantilever side, and the lap (**** area being size) of the contact which faces each other 
being greatly in electromagnetic coupling and strong. 

[0014] In the connector of the type with which the pressure-welding portion 12 as shown not only in the 
connector of the type with which the pressure-welding portion 12 as shown in drawing 1 2 (b) is extended 
horizontally but in drawing 13 is extended perpendicularly up and down, a cross talk noise can be similarly 
reduced with the application of signal allocation of this invention. Drawing 1 4 and drawing 1 5 show the cable 
assembly concerning this invention which connected the twisted-pair cable 18 to the connectors 14 and 16 
shown in drawing 1 2 and drawing 13 , respectively. In the twisted-pair cable 18, two or more twisted pair 
wires 20 are contained. Each twisted pair wire 20 is connected to two contacts which adjoin within one train 
of the contact located in a line with a connector 14 and two trains in 16. 

[0015] Drawing 17 is Far End about the cable assembly concerning this invention. The result which set and 
measured the cross talk noise is shown. The measurement result of the cable assembly of a type is shown 
in drawing 1 6 conventionally which carried out wiring of each twisted pair between opposite contacts for 
comparison. Since the level of the cross talk noise by which induction is carried out is small and in phase if 
the cable assembly of this invention is used so that clearly, if drawing 1 7 is compared with drawing 1 6 , it is 
removable with a differential receiver. 

[0016] When using the cable assembly of this invention, it became easy to transmit a differential signal in 
25m distance. In addition, the TSUINAKKUSU line containing a drain wire which enabled it to connect a 
shield to contact of a connector is also usable by letting a drain wire pass further in the TSUINAKKUSU line 
covered with a shield for every twisted pair instead of or a shield. [ the above-mentioned twisted pair wire 
20] 

[0017] Moreover, each connector of the plug and boat to boat of a straddle type, or a wire to wire is usable 
besides a wire mounting plug above-mentioned pressure-welding type. Although the application of the 
differential-signal allocation method of this invention to the connector connected to a cable has mainly been 
explained until now next, it and the connector which should fit in and which is mounted in a printed circuit 
board are explained. 

[0018] Drawing 18 is the cross section of the connector of the PTH (plated through hole) type mounted 
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using a through hole, and drawing 1 9 is the cross section of the connector of the SMT (surface mount 
technology) type mounted by the surface mount. Compared with the PTH type connector, since the 
transmission characteristic is excellent, the SMT type connector is widely used as a connector for 
high-speed transmission. The reason the SMT type connector is excellent in high-speed transmission is as 
follows. 

** Since there is no need of making a hole in a printed circuit board and the physical merit of ** each 
contact with the very small parasitism LC component for the connection from trace (microstrip line when it 
is many) of a printed circuit board to a connector can be arranged almost equally, Since there are few 
differences (channel skew) of the propagation delay time between each signal Since the physical merit of** 
each contact which a synchronous error does not generate can be arranged almost equally also at the time 
of high-speed transmission, since there are few differences (differential skew) of the propagation delay time 
of the differential internal affairs at the time of differential transmission A beautiful differential signal is 
securable also at the time of high-speed transmission, at the time of differential transmission to the ** pan 
in which high-speed transmission is possible since there are few differential skews Radiation of the 
electromagnetic field from trace of a connector and a printed circuit board can be lessened, and EMI and a 
cross talk noise need to change 2 train arrangement of the contact portion 10 of contact into 1 train 
arrangement for the connection 22 with a printed circuit board in a connector few SMT type. Usually, this 
conversion is performed by arranging contact of the upper train, and contact of a lower train in by turns in 
order like ''the vertical upper and lower sides — " from the left of drawing, as shown in drawing 20 . 
[0019] Drawing 21 expresses this relation typically, the train of the upper bottom expresses 2 train 
arrangement of the contact portion 10, and the central train expresses 1 train arrangement for a connection 
22. When signal allocation of this invention is applied to such a connector, a differential pair stops adjoining ii 
a part for a connection 22 so that drawing 21 may show. On the other hand, the pin of the general 
semiconductor device which transmits and receives a differential signal is arranged so that each differential 
pair may adjoin each other. Therefore, if it is going to connect between the semiconductor devices for 
differential transmission with the conventional SMT connector by the trace on a printed circuit board, the 
need of replacing trace as shown in drawing 22 will come out. It becomes a problem in case a transmission 
characteristic is confused in order that a differential transmission line may use trace of another layer 
through a veer in the case of exchange of this trace, and it is high-speed differential transmission. 
[0020] Drawing 23 is the same drawing as drawing 21 which expressed typically the connector which solved 
the above-mentioned point. By changing 2 train arrangement of the contact portion 10 into 1 train 
arrangement, as shown in drawing 23 , as shown in drawing 24 , trace can put in and a semiconductor device 
can be connected to an SMT connector having no ** and smoothly. In addition, although the connector 
which has contact of such composition is already indicated by JP.64-31361.A and JP,4-147577,A, neither is 
a thing for transmission of a differential signal. 

[0021] Although according to the composition of drawing 23 the contact which can never be used for ends 
as an object for differential signals arises as shown in drawing 24 , all contacts can be used as an object for 
differential signals by making it composition like drawing 25 . Although contact explained this invention about 
the connector arranged in a contact portion at two trains, the same idea is applicable also to three trains or 
the connector of arrangement beyond it. 
[0022] 

[Effect of the Invention] As stated above, according to this invention, the cable assembly suitable for the 
allocation method of the differential signal suitable for high density and high-speed transmission and 
implementation of the method is offered. 
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DESCRIPTION OF DRAWINGS 



'Brief Description of the Drawings] 

Drawing 1] It is drawing explaining the allocation method of the conventional differential signal. 



Drawing 21 It is drawing showing the connector for SCSI-2 as an example of a connector. 



Drawing 31 It is a signal plot plan in SCSI-2 which shows an example of the allocation method of a 



differential signal. 

[Drawing 41 It is drawing showing the pitch of a connector, and the relation of an interval. 

fDrawing 51 It is the graph of the measurement result of the cross talk noise in Near End of the connector 

to which the differential signal was assigned by the conventional method. 

fDrawing 61 Far End of the connector to which the differential signal was assigned by the conventional 

method It is the graph of the measurement result of a cross talk noise which can be set. 

[Drawing 71 It is drawing showing other examples of how to assign the conventional differential signal. 

fDrawing 81 It is drawing showing how to assign the differential signal concerning this invention. 

fDrawing 91 It is the graph of the measurement result of the cross talk noise in Near End of the connector 

to which the differential signal was assigned by this invention. 

fDrawing 101 Far End of the connector to which the differential signal was assigned by this invention It is the 
graph of the measurement result of a cross talk noise which can be set. 

fDrawing 1 1] It is the signal plot plan of SCSI-2 as an example of assignment of the differential signal by this 
invention. 



Drawing 12 



Drawing 1 3 



Drawing 14 



Drawing 15 



Drawing 16 



fDrawing 17 



It is the 3rd page view showing an example of a cable pressure-welding type connector. 

It is the cross section showing other examples of a cable pressure-welding type connector. 

It is drawing showing an example of the cable assembly concerning this invention. 

It is drawing showing other examples of the cable assembly concerning this invention. 

Far End of the conventional cable assembly It is drawing of the measurement result of a cross 



talk noise which can be set. 



Far End of the cable assembly concerning this invention It is drawing of the measurement 



fDrawing 19" 



[Drawing 20 



[Drawing 21 



result of a cross talk noise which can be set. 

[Drawing 181 It is the cross section of an example of a PTH type connector. 

It is the cross section of an example of an SMT type connector. 
. It is the perspective diagram showing a connector conventional SMT type. 
. Two trains in a connector conventional SMT type -> it is a conceptual diagram explaining 1 
train conversion. 

[Drawing 221 It is drawing showing a connection pattern with the semiconductor device when applying the 
differential-signal quota method of this invention to a connector conventional SMT type. 
[Drawing 231 Two trains in the 1st example of the SMT type connector concerning this invention -> it is the 
conceptual diagram of 1 train conversion. 

[Drawing 24] It is drawing showing a connection pattern with the semiconductor device when using the 
connector of drawing 23 . 

[Drawing 251 Two trains in the 2nd example of the SMT type connector concerning this invention -> it is the 

conceptual diagram of 1 train conversion. 

[Description of Notations] 

10 — Contact portion of contact 

12 — Pressure-welding portion of contact 

18 — Twisted-pair cable 

20 — Twisted pair wire 
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